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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a fine patterning 
which is realized through EB exposure with a high 
throughput by using an i-line stepper. 

SOLUTION: After a first resist film 13 and a buffer film 
14 for EB exposure and a second resist film 15 for 
i-line exposure are sequentially applied to the surface 
of a substrate 11, a first opening 15a is formed by 
patterning the second resist film 15 and a buffer film 
14. Then a second opening 13a, to which the pattern of 
the second resist film 15 is transferred, is formed 
through the first resist film 13 by dry-etching the 
resist film 13 by the use of the second resist film 15 
as a mask. After the second opening 13a has been 
formed, a third resist film 16, which is composed of a 
chemically amplified resist and forms a mixing layer 17 
together with the first resist film 13, is applied to 
the entire surface of the resist film 13. As a result, 
the internal surface of the second opening 13a is coated 
with the mixing layer 17, and the opened width of the 
opening 13a is reduced. 
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(57) [Bifi] 

tana] imxf-vrttm&xmxn,--?* brio 

[»«^S] SKI 1±«C, EB**ffl©»l©U^ 
*h^l 3W77tH1 4i i»8*m©»2©U^ 

1 5R&'<9 7rlltl 4 0CA*— >x>^?&fTftoTffr 
lOHIPfflSl 5 a«ftdW&. 5»C. ^2(DU^hI 
1 5^^iltf 1©!/^ hMl 3JC»ITF7 

tiCCJ:D. IS2©HP»1 3a©Sffi3&U**x>^Jf 1 
7«c«tonT»*2©MP»l 3a©WP«JW8>hS*i 

So 



15a x i3a 




(c) 



(d) 




-16 



16a 17a 




tr ^ " ' « 



-lib 
^11 

—16 

_^17 
-43 



1 

[#l*«3fc©ffiK] 

irnmi ] ^#*«©±fc: % nsPi«n»*6T 

#(cStf £»»£fr5&*Tffi©y- h 

Wffi®i©u^;*f«©±cc, Kisi©u^MBtitt 

mi ©US** bm<D±!,cmfcZtlZm2<Dl>$>X bj^i 
3WEt»«UB*T*c £€Kftitr*'<9 77i««W5 
Hi, 10 

OU^ h»fe^WrSX«±, 

^^->->ysnytOTB»2©U^ h«*3MW& 
c£tt:«fc»K Krl2W2(Z>u^xh«K:^l©raPff*^ 
5£T&X^!£, 

BifSB^^7rBtK:*JW*SaSB»2©U^ hM©iroSe* 

IBIS 1 © US** hH&Ctf Iti * ^> jf«f?ft 5 C i K 
<fc<K liTs2»l©U^h««:Bire»2OU2>^hJBt<0 

nffis; 1 of □ n?t^ 2 ©ia^^f » s 

Xg£, 

ttffla2©U^hjBKCf^^7TK2&»*Ofc«. *r 
5 yi^MTSIli , 30 

»R^*«£^&±minff«»A-r«&#fic. sage 
>^ vmicj: 9 sfrn. frsay- h*«©iME&is«« 
tne¥W«Mo±ccM &OTET»HPafcc*iJiii 

Pffl«c«ttBte^"r3C<fctc«fc>K B»B9ftiR*>&& 40 

I hfit©_BC^f&3ft£S2©lxi>X hJ^<h 

xni, 

mft»t«jcai, so 



»0B¥ i 1 -3 0 7 54 9 
2 

«r^2©u^*hj«*>**->->*ofc«. 

mz'* micisw zm am 2 © u t momm 
1 ©wpaHcsajf £ fflkitt&r&jM t % 

S3* 1 © U 5** h i^L/tx ? ^> ^ff KiK 

cfc*3. i?fami©u^ hK«iHirffi»2©u^ hmo 

fWB»2©Ut?^hRRCl e ^9 7Ta*l»*L/ta, bu 
fB¥^Sfi©±«:£EK:*>fc ^ r^W^tStf L tj©£; 
*S#3©L^Xh««fe^SC£5Ci:*), Mi 2!& 1 

wT8B»3©u^h**3H*rSCi5cJ:D, OTBSn 
©U^* bRccWfl3»2©P§P»©SM3W«riB5^Sx> 
^jB«cJ:0atonr«cS*3©WP»*?BBS«Xg 

«3£g©§&£#*£. 

[11^13 ] SMaSH©^* FKtttflM*^* 

«31 1 Xti 2 (c^©3^tt«a©tefi#8;. 
[«3»S4 ] v 7 r r J ^ ^H^U^l/ 

i x«2 (cgett©¥««»jB©aeab^£. 

cif s ] max 9 ? r 6*^ci*» 

£ 1 XB 2 Kg3tt©*33l»«H©»3fi*' 

z> c <b ^^mi r s 1 xb 2 iciaig©^^^s 

« 2 KEtt©¥*mK©«i*& 

[A«s©moftiins] 

[0 00 1 ] 

tc*r®OT^tsn^¥^(^g©^^«:ra-rs. 

[0002] 



3 

centre, miittftmmsmmz&'rz. mwm&s 

*>«>5TSJB!RX«^?^*^-A»«©y- F*»# 
W#rc£>9, SiSMffil^^h7>^^^ (FE 

[0 00 3] jut\ t^^oT^y- h«««rrs¥* 

Twite** t^can. 
[0004] m8iz$&£<Dg>mi'V>x htcn^gi (e i 

ectron Beam; J£TF, E B tti&foTZ. ) S 
[0 0 0 5] SlT. H8 <a> IC7kT£*>IC, 

«i o i±k % iK^a-caoffiigsaopMMA^^Jte 

PMMAjfe&fc£JJl<Z>US*;* hI103 ifcJKKSfc* 
T£ 0 198(b) Kl7jVr<fc 5 St. JJK>U2?X 

fjb.1 o 3fc*yt«y- hmcoas»jsflmi o 3 a 

«c»b*ClHB©EBaDe*ffttir\ i8 (c) CC^T 

c t tcj: 0 , ±m<Di<v>* M103 Kinni»smi 1 

[0 0 0 6] ^CtC, §8 (d> (C^-fi^K:, Tl^b 
hJ^ 1 0 2 1 0 2 a K 

-?t v tm<duisx hmi 0 zicmmAWti 02a 
©i/^ h#i&S3m:&£i§pan 02 b«»fiW 

£ 0 CtlfCj:^, Jt®<DU^* h^l 0 3©&gPg&l 0 
3 bSCfTlOU^X hll 0 2<E>S§PSffl 0 2 bCCT 

[0007] ^jc. ig (b) tcTjkr^^ic. ¥m&m 
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ft 1 0 1 <D±«C±ffi«::bfc o r&mm 1 0 4A?:it 
L/. m^X. ±m(D\s¥* h^l 0 3MT10l/^^ 

Aa>6&£T3^~ MI^l 0 4B^#5 o 
[0008] 

WTK^T 2 o©ras#* 

[0 0 0 9] ^1 K, U^hCDI*KEBB*W 
[00l0]^2tc, i/^^otx(c^r^h 

g£^T£<DttPMMA3^£c£U^X h©|§Pi{iI"C 
£C6^ PMMAt£K^x*^>^t;tfr£ 

[001 1 ] iJ»*^*/**fliivT:, 

[0012] 

( 1 ) *flS ( i tt) (c^or AK«^A:ftlr» u^x 
hJK&»^fc&rrrsxiI<fc. ( 2 ) u^x hJ^co 
30 icc^^^rKR^^KSti/rffla^S-oK^u 

5+^>^ja*jBfiR-rsxsi*«^r^s. 
[0013] *«yifictt*# 1 

40 mm#&R<D±tc. mtmmtpk 

si. m©±cc % eari ©us?* hj^i 

i *ssi* Ks^-r « c <t *Kr±*r ^ ^ r B*»«E-r 

50 ^^->^>^u/c^. /^->^>^$n/tf2© 



(4) 

5 

£XH<!:, 020U^bM^*^7Ji^^i 
oxm 1 <D U^* MWCjtfl/CX y ?>£f«4f& 5Ci 
fC«fc*K MR«C*2<!DUi?* 1 © 

U^* F**&flrr£C£K<fc!K ^lOU^Mi 10 

m3<DUis* FK<t©a«c, r#i©u.^*fk£r 

CifcfcO, 13©l/^ F^tfc^- Fm@<DlISiSfcJ£ 
«M£&*JJM§P»*«Jftr*£#«:. f lOU^ 
F ££<£>* 2 ©WP«©3Sffi# 5 * *JgK J: 9 «to 

JBWPap«c^#JR*3L»-r*CiicJ:D. *ttRft»&& 
B©P3P^3r->**l<OU^hMtt:<Eap-r5. ^© 

mmsouisx hmtc&tftm am) tm^it** 

->->WiMtf^ot, ^3©l/^ FUtcJl 
^©±JBIlP»£^Ji£r 1 cdu^* FIBOC 

JWfflffl©TJBMP«*JKJiWS. fi^T. TJl^PSfto 

»©»?^yewTJBMcra©rapiH^/hs < ^^w. 

EBSM^5Cift<, R6aPM*EBaK%&*CC 

^■h«&©raKc*iacf»2fl[>u^ hb±#ii>ic 40 

[0015] *«M«Cff^»2©*»««*©«JS*ffi 

^^(c^urjscD-r^02ou^ so 
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z->~>tfztiftm2<oisVA hmzmforzcttc 

J; 9, *2©u^hRK:*l©HP»*»flfr*XS 
A»7rJ»CC*j^S*2C0U^ FJ^O* 1 £>I8P 

asccasffir^ww^srsxgi. »2©us?*fr 
7 r R£^* * £ 1 ©1^* FRKotto 

^2©U^ FR<D* 1 flE>MP**sR^3tifc*2eOW 
P««&J&W£X*I£, ^2©U^hiM^^r 

P§PSP<£>MM# s ^ ^> > yjltc: J: 0 ^fcftT & £ * 3 £> 
WP«*Jl£/iW-*X5fI£, *«ttS0±«:W4»3 
©raP»6c»»J««r*»-r^C<bK:J:0. 

[0016] *2fl[)¥*««B©i5HSt*«tcJ:* « 

jficD^p/^->%^iou^x hMtc^-r^o ^<z> 
^p^^-^^t^i©^* bmo±ici£ffi 

*3<DPraSifcDlt®&, ^10l/^MiH3©U^ 
* h R £ U r £ ^JI itmt>nz tc$> > 

-e©5+v> ^JKDRmfrft: frig 3 (D^PSPCD^Pi^^ 

FR<fcHr2<DU^* hii©ra^lR^2©U^ 
FRI^b^Sl^Cifl^-r^ C <b ^rE^±T ~j V rM.*. 
mf£-?Ztc&. *l©U^XhJBO*2©BBP»fl>»« 

[00171*1 X»*2 0>*»tt»iB©«3i*ffi«:*j 

i^r, mi<DUis*bm&#v vis- h 

(PMMA) ^t?U^X F^6«C-5Ci^»*0t». 
[ 0 0 1 8 ] W 1 Xtt*2 ©#»«^»D»3S*ftCC*j 
^*7TjB#tf Vi^^W^W * F (PM 
G I ) **tfU^ h^^CWHU 
[ 0 0 1 9 ] * 1 Xtt*2 £Dfi{«a©Sl^K:*J 

1>T, *2<DU^^ hi^ifJH2ny;^7tf- F 



(5) 
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[0 02 1 1 11 Xltm2 O¥»^S0l^lM(C^ 
? )lx.- )iy >te<?>-h (PGMEA) <t^£#VJMfJ 
[0 02 2] 

[oo23]ii ^m4[t^m<Dm i osbwbbsrk:* io 

tifcjRLX\i*& m £"f. 01 (a) fc^rj:$te % m*. 
ft6xfc*£*^-WlWgl 1 a^Wt-SGaA s^&S 

Sfii ik:, (b) 4*>xww3R (o) 

££AT £ C <t 0 >»KWCC«^»$f « lib** 

ccr, s&^stfcwi lb^^-r^ft^o 

ftoTWH^IBKIBl 1 b*»*LT«>J:l». ^-O 20 
xt£4->«wWll 1 a(DlIK:, SfiU li, IS 
1 1 4>±B(C*flrj-£ ug±©®tf3:£Stf> 

Ztc&<DS i N^jfc6ft*)K/fWi&2 OnnKD^l 

2*j&j&-rs. 

[0024] #C$C. il (b) (C^-T J: 5 SC, E Bg^fe 
it PMMA^^it^ 1 Ol/^ hmi 3*m 

So — »10^h«13©«?41< LiBfS 

tV-b&tcDTX^ZYtk&f:* <rj:Z>tLtb. ray 

f 1©1/^M1 3<Z>K»*1 0 0 nm-2 0 0 nm 

[002 5] §1 (c) iC^TJ:^^. mi<DU 

F (OT, PMG I tm***>* ) *^^<h 40 
U ^ 1 © hi 1 3 i^l^t^^iU^X h 

*6ft^97r«144S^U ^lcOU^Xh^l 
3£IWI<ci?r«©^-*>^£fTft5. CC"C, 

[0026 ] &t£, 01(d) fC^T<£5K:, /<?77 
I146DKC. ««#3 6 5nm©S8tt«r«&5 

R- i p 3 0 0 Qiy>t>t£Z>mmm\sisX VmtbXCOm 50 



1 1-307549 

8 

*flH>Tf 2<Z>1^* hj^ 1 5 6C»OrafRW8CK* 
0, ^^T^Sxh^^T^-^A/W Fat 

=mmk (jht, TMAHissM^, > zmi>xm«i 

£frfco*t\ *2<Z>U^* hKl-5fc. ^16D 

iinan 5 a©cfc5K^£->^>y£;&fc:r. cct?, 

IMOTMAH«A'.;7rIl 4 ICttLX v 
7ll 4CC4>^(02CDUi>^ hil 5 Off! 1 (Dg§P3in 

[0 02 7] 2C*C, 02(a) CC*rT £ 5 fC, ^1 
□»15a*S«»2©l/^ Mil 5£-v>**<t 
U if lOU^ Fll 3 GCgl 1 CDPHPgJH 5 aifSl 
— Tfffi©»2©BBDSI5 1 3 a**JgJfc<*ftS<fc5CC. "Tft 

[0 02 8] 02(b) &C7Kf cfc 5 *C, mi<DU 

it* bmi 3 i^y 7 ri 1 4 i*JS^fi^lttC»C 

^•£JB^Tf 2£>U^* 5&C*fLT£®6W: i 

MBfrfctf&lV ttOT, i«SKTMAH«:il^5 
^effi03S«L*<f & 5 C £ K <fc 9. AT 2 © U^* MBi 1 

[0 0 2 9] J£Lb©Ig«e«fc0. EBK*«©*1©U 
hJRl 3CCEB^*^t^rCC/^->^>^5S 

u i #<^MnxmMsti&tt±tx 

[0 0 3 0] #CC. 02 (c) &C^T<fc5tC % SEU 1 

o±^mcc^/c-p r i mmytmxK-o =■ ^ji^ 

^©313 CDl^* h^l 6«WH-*. CCT 4 3S3 
©i/^mi 6«:«mMjc£:^ (^) ^©^^u^^ 

:r-h (PGMEA ) »;>MI«|4*SlR»i-r 
» d d«TLOR-N00 1 (WT, TLORi^-T 
€>„ ) ^ffit^o I3©U^ hfitl 6\tTM¥-tn 

CD^iilJ^(D^P»y- hSK*(S«r Sfc«)(c0 . 5 m 
mJK±«:it8H"-5ii:«3Wftt). ccr»S3 0l/^f- 
I^16<DU^*0. 5 Mm— 1 . 5 //mH^ilt^ 
So ft*. COT L O Rii{|#i|^ l/^X h r* ^ 

^ + >^(PEB ; Post Exposure Ba 
king) «UC^fl^«JR^ft5s»a^*&. 
[003 1 ] C*UCJ:9, 02 (c) tC^T^^tC. 9 

l^T. f 30U^ FI1 BK*!M»10U^ 
13««C, f 3 ©U^ h§ 1 6 if 1 © 1/^ hi 1 
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psm 3 eiomffiicb&mztizit&s mri/i/ ?mi 
** *ss 2 ©^n^p i 3 a <DHnmmgmz&i*xto 

15 0nm-2 0 0nmiSt/M<ftD, ^©Mm. C 
©<fc5tt»Pilio«blffl<fcSft*«:<f:0, i»Oi«/^- 
->^O»«IR»r*S0. 3 5 tfm4>'**->IR 
0. 1 5/zmgftK:*-ca«H{tr*Ci*s-C#S. 
[0032] 02(d) Jg3©U 

i 6tcw^Tiy- hmg©ns7&f&««£ 
i» < ttttcc i «EK%«fr% ot^^^> vzmotc 

1 6 CCfctT^y- F«^mW»0o««±&*±JlHP 
SI 6 a*SJBfiK3Ji£d:£t«: % rnKDUlsZhmi 3<D 

(D^nrn i 3 a taz*<Dsm&&m3im& 

^WSJgfiR««t2:ftcSTJBMPSl 7 a 
[0 0 3 3] &*C. 03 (a) fc^jrf J: 5 (c % »<b 

»(cf 4 ) «a>*f**jBi>T» mmmi 2 

«8©-S&tt*BIQSl 2a**JtS«. *<0«. O 

2 V'^X^^m^X. xt'^^>fiHl 1 a_L©P3P 
Sl2a{CjIlB«IWIK»Ut, F*-fy-fe*x** 

7(iPMMA^©^iMl/t, W*W9=£, o 2 *> 

>*CCJ:aT»WPSl 7 a©IIP^a<D&*£R*<-C 
[0 0 34] &{t, S3 (b) frC^TJ:5K:. iWt 

l aKStur F^-Y y-fe*Kij:s i;«x? 

*>y*fTfcoT\ xtf**W;W81 1 a*c^*Ja£ 

H3(c) K55rrj:^«:. EBSfSMD 
T\ SCI llO^PCb/c^tTi/Pt/Au (5 
0nm/50nni/400nin) *6MTffiy-h* 
e^fiSOT©^RJBIl 8A^t& a 13 
(d) fC^-TJc^K:, m\<Ol>VX F1B1 3, 5 

#mi 7R^3©u^ Mil 6* y 7 h^-7-r^c 

1 8 a*&T#KKtf*]»Sl 8bi^6M$n6T 
iy-hlil8B^«t4. 
[0 035] 04 (a) (C^lTJ:^K:. :tb'£* 

^+;WSi i a©±ccfcct-sv-^ • FW>m©gj£ 
«««cransi 9 a &tMtom*z f^#-> 
i9*»tti/fca, cf 4 ^«^rtttuii2«:ftr 



(6) 1SBJ¥ 1 1 -3 0 7 549 

10 

• Fu-r -tost sci i 

©_Bc£ffiK:fc>fc-3t\ Au£r^fc^JSJS2 0 

CiJC^D, 04 (b) teircTJ:^ £JI^2 0 A2» 
&&£y-*«K2 0 BMKl/Y>ti2 0C^n 

[0 03 6] CdXfcOK, *SBto^SSK:J:ii. TSS^r 

-Frnsi sboimbi 8 b^flMoHPs^at-rs 

»l©l/S**FKl 3(C, EB8*iOPMMA?&ffll> 
10 TC>£6©©, mi ©U^* FJRl 3©J:fC/^/7rI 

1 4 i B&ybmcom © u^x f^ 1 5 zmm 

©HPS1 5a»U tl©HP/<*->*^,r7T 

mi AVLim\<ou*j^ vmi 3(cC9br, mi©u 

5** MRl 3CCf&2©raPSl 3 a^MTS. 
[0 03 7] COWjaW, JSl©U^hRl 3©m 
2 ©WPS 1 3 a©MChfffi» i H©*****!*.* C 
#1©U^* FJR1 3©±tc, gmKDls 

£££9. SSIOU^ FJK1 3©»2©raPSl 3 a 

[0 03 8] ^or, J»3^htlo(^;^7KD 
EBS*^6Cifjr<, iDfiSfr^^? h# 

tcT%L*f- vmmi 8 B^l^-c^^„ 

[0 03 9] 3*>fc, ^lOI/^hll 3*Cif&i£& 
CWF7-fx^>yi(c^PMMA*m»Tfc, ^ 
30 PMMA#*2 ©i§PS 1 3 a fc*«>T, »(»ttROTS 
F^x**>*tt(c«ftfc5*2/>$'»1 7tC^ffi^ 
lcmfytiZ>?cib, 5^»yjSl 7©T^^PSP1 7 a 

[0040] *fc % 1 3©l/^Ml ecc^jaE^n 
6, Tl^-h«Sl 8B©«S«5MWift*±»IB 

M©rap^#»sro©raPTi*j: o < 

Tsy- h«i i 8 b «Mt*B© y 7 h *7«f 

40 kl^JlMl 8AiT^y- Fm@l 8 BOUgPl 8a i 

[0041] (mi(ommm<o-^Mm &i<mm 

ffi&lcte^XlZ. rtvVrWLl 40cEBK3feffl©PMG 

1 0 0 n m^S 
©^^> (T i ) XttTJl'SX^A (A 1 ) 

[0 04 2] C©^«:«. 01 (d)^Ucf2© 

B^RBKHPSaWJPfltSnr. ft^otc. yc©H2 
50 (a) CC^b/t^l©U^^ F^l 3tC^2©^PSPl 



n 

3 ZJMtCtoi*>X* CF 4 iJ^Zm^Xmrfi 

1$ K ^ ^ x * * > ^*ff ft T g8PT £ . 
[0 04 3] K&13nK, 132 (b) «C^L/fe* 

8t* 7 (HF) *«gSR*fflt^r»*"rs ! Ml3fts 

"So V 

[0044] (#2 J£(T, »2 tiDSKIKfll 
JerH vcBHi!*#JH O ft# S . 

[oo45]ii ommm^^x^ nzmmm h io 

7>^^{cfe^5iy- h fifths Wc!S3ir**« 

«*a«:*5^ s ^K©iesuii^±^^*r s tr r * - 

««<hft* ^ a -to FBWtK3 2 cc<fc ota^a(S 20 

3>jfc&ft*^-F«@3 3&*r 

«»MOSFET34«^n. ^£3 1±CC 
liMKbfeot, Wittf, r«fti/ya> (S iO 
, ) ;fr&ft£l&i&M3 5&mf£2tiX\,>Z> a 
[0 04 7] 05 (h) CC^TJ:^^:. E B&tg 

ffiTPMMAS^it 5^ 1 ©U^ FJ^3 6*86 
gE^lOU^X FM3 6(C»LrBif«0^-+> 

EBUMtPMG I ii^in^l/^^ h#> 
6W^7r« 7£*&f&U tUlOU^ 30 

fM3 6iH«K:WK©«-^>^*fftt^. £6tc. 
;<*:?Tl*3 7©±ffi«c % ^il/^hli^^ii 
R#«JMW£EU^* F"C$»^THMR- i p 3 0 0 0 
*»€>3CcS»20UJ/^ H*3 8*^*^. CCT\ i 

^>I3 8 t^MT^Qt, *®iunjm> 

[0 04 8] %fiC k BI5 (c> (C^-r«k^CC % 
»^*«^r»2©U^xhfll3 85C»bT3BRW«ca 40 

77i3 7K»l/tt*20U^ hJ^3 8©Ml© 

5sn»3 8 a tm—-*mDMnw&*ti*i%j&i£2tiz> 

[0 04 9] ^K, H6 (a) fC**T«fc5tC. S£l<DBJ 
□SU3 8 a^WT^2(Dl/^ hM3 8 
L/. hJ^3 6(C^1(D^PSJ3 8 atm 

— ^©^2©M3 6 a^tl-en^JSSStiScfc^ 50 
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«c, rftfc>^i£¥3*T.5J:5tt:. I l©u^h!3 6 

[0 05 0 ] #tfC, 06(b) K*Vr<fc5«:, &1<DI> 
i?X hE&3 6 7 r!3 7 «h#Sl>*cfi#bftt>C 

rt&m\t*XW2<DUi?X hB3 8 lCttl>X±ffimiC i W. 

i^D«*£tTft5C£R:J:9. *2©i/WhB3 8 
^f7ri3 7^n e 
[0 0 5 1 ] ^(OXmic**)* EB«36ffl©»l©l/ 
^*MR3 6CC, EBS#*tfft 5 C£ft 
V^itCiOTtSo CCT\ m2©P§ngP3 6a 

■*fe±ft»K M«0. 3 5umSSififO, ffi*B^7 

[0 052] 3«C, 06 (c) fiC*?rj:9CC. S^3 1 
<D±tC±WttCt>ttr>X iil*IB*3ffl[U^ Frio 
5*V>^»«JiWa©, TLOR«:ffl^fcf3©I/^ 
M83 9^M« 0 ft*J, C©TLORttfl3«f«£E 

MU. StBM, S5*«^-+>^ (PEB) 

[0 05 3 ] C*tfc«fc»K 136 (c) CC^Tcfc^K:. 0 

lr>T, 930)^^ Ml 3 9CCfctrf-5HlCT)Ui?yC FJ£ 
3 6«C, »30U^HI3 9i*l©U^ hM3 
8i3WS^UTft-6 5*^>^JB4O3Wjej0E$n*. C 
<D$*r?s>#m4 0\*mi<D\s*sA hM3 6©§*2© 

hj^3 6 fc*JttS#3*2©WP»3 6 a OUPfllteMil 
ffi£0H*T#jl 5 0nm^2 0 0 nmSK^3< ftO. 

zo&m. c<o<k5tmnm®m&<mmtc£*) * mis 

[0 0 5 4] CCttt, !3©U^hg3 9®A^- 

o r nytr z> c t ft < 3M*«t ft ^ . 

[0 05 5] ^CCC, 07 (a) temt&'lfc. 
^ h^3 6S^1©U^ h«3 6*«SWao 

-fx»*>f*frftC*, ^cc^. S7 (b) ^TJ:^ 
f 1 Ol/^ h!3 ^»^I4 0 «4 

T^CiCC<t»3. BBHft3BW3 5K«3©MPMd:Oi:© 
n>^^ h^-Jl/3 5 **JBtifrh. 
[0 05 6] mi (c) tC^Tcfc^CC, 

^/<»**6*ffllr»T, S«3 !<D±iCi£mcT i/T i 
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n/a i -cuimm2*n:izz>£jMmz:mmu. 7* 

[0 05 7] C<DJ;*>K:. *mm&miC&Z>t. rj># 

#b*-ji'm<Dmn®*Mtttzmi(Di'S>x bm3 e 

«C % EBK*ffl©PMMA*fflliTl^tOO, IS 1 CD 
U^X hJ^3 6CO±CC^^^r^3 7£&A/T i ^Tfe 
ffi©»2©U^*FK3 8 *<D&* i£3l2 

*l<Z>Wn*3 8a«gJftU C©HD^'*->^^ 
7T«3 7Rcmi©UJ?xm36RK?lr, »1 

[0 05 8] COB&Artt. hK3 6<0* 

2<DPiPa5 3 6 aCDRIP^ffitt i 3BOJH»K*a^SC 

£«&i*#s, mi 3 eco±dc s &mi<Du 

bm3 6 b%*sszs#m4o*mm*ziV¥mm. 

©TLOR*6&«*3©l/W hR3 9^T^C 
S&l©U^;*fM3 6©Sf!2cDKfP1fff3 6a 

[0 05 9 ] hTMo*;!,-:/* h*t/J\ 

i«B3fe©**fliiirEBa*afe*oattffl{t 

[0 06 0] 3 »l<OU^hBI3etClH«kttR 
PMMA*J»2 CDBSPSP3 6 a *>^&&T. WffcteZiCflfit 

[0061] a*. «atje»c*it»r«, sagu^- 

[0062] SS3 l±OMOSFET34©i 

**«»KS«-rSfc«>©3>»^h^-JV3 5 atDSS 
MMfc*Wfc*ttffc3&J % c*i«:Hl&-*\ trr*-JM^ $ 

[0063] 

ni©rap«<z>asKtt, ^ricou^x h«i»3 

fca«>, R5+^>^JS©flW^^TBraPa50WP« 
aW*>S maXfenrtf&XJb-zfv hcDE 

RPSP$I£ E B K36afe*CcaHWrtr # 3. 
[0064] |[10U^hiiI2(Dl/^ 
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^lOl/^h EicDJg 2 ©&P^©0tWiift£ C i fc 
[0 06 5] »1©U^HBCPMMA*»1» 

*t§^t », » p mm a mmmcmm&Rzm k^y 

— «CCPMMAJ:0fei8«fttt&aW K^-fx* 

10 [ 0 0 6 6 ] m 1 Xttfg 2 ©^fl*B©«£:frffiK:* 
(PMMA) *fttf US/* h*>6&&£, ^3(Dlsl>7, 

[ 0 0 6 7 ] « 1 Xtt»2 <D^flaHS©»3i#ffiK:*y 
ivc. M»77W#yW^W4r*-f 5 F (PM 
GI ) £#t*U^* F^ttSi, RPMG I ttXPMR 

[ 0 0 6 8 ] 0 1 X»*2 ©*3W»g^«a*ttR:fc 
U5>* F R<fcSI 2 CD U^X h ■£ aPEWCiS** ^Ci 

[ 0 0 6 9 ] m 1 X«^2 ©¥*^B©»jftfifffiK:to 

30 % Hi % J»*W©^^©i»<b«S6CCSf6r^«> k i 
ig!X7^^£fl3l>Tfl2CDU^X F^CC&fH©^<4f-> 

[00701 ^1 X«^2 ©*»fl«a©«3t*ffiK:*J 

^x^f^T-fef- h (PGMEA) ijr^yJL'W 

40 [si] *%m<om i <?»b«»3Bk:«s**»«ho« 

[03 ] i <DmjmmK&z¥m&&&om 

[04 ] *mi<Dm i asaegftccff 5**««aa>« 

50 ilMT^ot, T^hli^Ol^Mih7 
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[07 ] *§m<om2 (Dmtmmdcm^mimmcio 

*C&£ 0 10 

[08] ffi3feDEBR*^l^TSy- h^SOS^ 
[09] »C0EBIMiC^Tiy- miso§&& 

1 1 mm 

I 1 a :tfcr2*i/*;Wf 

I I b m*ftmm& 
1 1 c y-fe*as 

1 2 tutu 20 
1 2 a 

13 f 1©U^FI(PMMA) 
13a f&2©WCl» 

14 V tIK (PMG I ) 

1 5 ^2©l/^X (THMR- i p 3 0 0 0 : 

isa mi ©ssnsp 

1 6 S3©U^ MI (TL OR : 5 +^»^Jg^ 
SWU^ hi) * 



* 1 6 a JJBBPBB 

17 S=^>>^Jt 

1 7 a TH&ansp 

1 8 a &jrr 

18B y-M 
1 8 a 

1 8 b 

19 t^Xh;\*£-> 
1 9 a mUU 

2 0 A 

20B v-*m@ 

2 0C FW>f 

3 1 S*£ 
3 2 Vj-frYl 
3 3 ^r-h^@ 

34 MO S F E T 

35 mm 

3 5a zi^zzh^-fr msomnm 

3 6 WKDUZ?* Mg (PMMA) 

36 a SS2©8JPg(5 

3 7 ^^tKPMGI) 

3 8 m2<Dl'tsX hB (THMR - i p 3 0 0 0 : 

3 8a mi <D&BP3P 

3 9 m3CDU^^ (TLOR : Z*f>#mfc 

4 0 SL*is>?m 

4 1 K»'**-> 



[04] 



(a) 




11a 



(b) 
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20C * 20B 
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1 03b^ 
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103 
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